Desensitization of isolated smooth muscle cells from guinea pig taenia caecum to acetylcholine.
The role of tissue organization of smooth muscle in short-term desensitization to acetylcholine (ACh) was examined by studying the desensitization of isolated single cells from guinea pig taenia caecum. Cells were isolated by collagenase digestion. The conditions during cell isolation were adjusted to obtain cells that showed repeated contractions. The cells contracted on treatment with 10(-7)-10(-6) M ACh, showing an all-or-none response. Desensitized cells also showed an all-or-none response but required a higher concentration of ACh for induction of contraction; i.e., the magnitude of their maximal response was not changed appreciably but the threshold concentration of ACh for their contraction was raised. Incubation of the whole tissue with 10(-4) M ACh for 10 min also caused desensitization. This desensitization was accompanied by reduction of the contractile response at intermediate concentrations. The mode of desensitization of isolated cells determined from the average response of the isolated cells was almost the same as that of whole muscle. It is concluded that the desensitization occurred in each cell irrespective of its tissue organization and that the desensitization was due to an increase of the threshold for contraction to ACh of each cell.